With the rapid development of society, the progress of science and technology, computer technology through continuous improvement and perfect has been widely used in various fields. In power system, the main function of the optimal control theory is in the midst of all the solutions to find a more scientific and reasonable solution. The optimal control theory in modern control theory occupies a very important role [1] . In the control system, is the most important part of computer, computer is mainly to complete the online control, the optimal control theory to thoroughly applied to the practical work, improve the work efficiency of the power system to ensure the reliability and security of power system With the rapid development of science and technology, power system automation direction gradually, the safe operation of power system automation is decided by the control theory [2] . With the rapid development of the optimal control theory and its application in electric power system more and more deep, the existence of this theory is mainly in all solutions in the search for a suitable method. The optimal control theory is in the last century 60 s come up an idea, after half a century of development, its application in power system is perfect, the application result in power system is also very obvious.
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THE ROLE OF THE OPTIMAL CONTROL THEORY
In modern control theory, the optimal control theory is the core content, is an important part of the whole control theory, under certain conditions to choose all the control laws and policies, choosing an optimal control strategy and control rule, makes the whole power system under prescribed performance indicators to achieve the optimal value. For the optimal control theory, the most basic content is a maximum theory and dynamic programming, and the system is the main way of using the variational method.
Dynamic programming was first proposed in the last century 50 s, puts forward the main purpose of this policy is to be able to solve multi-stage decision process. This method can get the implementation and application, mainly has the optimality principle as the foundation. Similarly, is also the last century 50s, ponte aurous created out of the maximum principle, and the maximum principle the optimal control theory is an important part of, in the optimal control theory occupies a very important position, and has outstanding contribution to the development of control theory, control theory is an important symbol of the development [3] . Appear at the same time, this method effectively improves the work efficiency of the optimal control, to a certain extent, to ease of problem solving condition, for previously unsolvable problems can be effectively solved.
THE OPTIMAL CONTROL THEORY IN THE APPLICATION OF THE EXCITATION CONTROL
With the rapid development of science and technology, modern control theory in-depth application in power system, the modern control theory has been great progress, through continuous development and perfection, making the optimal control theory application in the power system more and more important.
The Nonlinear Optimal Comprehensive Excitation Regulator And PID Technology
In nonlinear system in power system, if the generator is near the working point of deviation or there is a big disturbance affects a system, still used PID technology based power system stabilizer, it will make the power system in a certain error, so the PID technology can be applied to the nonlinear optimal control technology of the excitation regulator, but in power system, a nonlinear optimal control regulator for voltage control ability has certain defects, can't do that well so now need a relatively stable power system stabilizer PID technology and nonlinear optimal excitation controller for effective combination, and this combination is the foundation of the new type of excitation regulator principle [4] . This new type of comprehensive excitation controller based on nonlinear optimal control are studied, at the same time, this approach also used the exact linearization method of teaching, so will not appear in the process of calculation of rounding errors, so that the operating point of the generator is very precise, rarely appear error. In addition to the PID and strengthening, has a better control for voltage regulation.
Adaptive Optimal Excitation Controller
In power system, the optimal control theory and adaptive control theory for effective combination and through the calculation of three links, so as to achieve the optimal control for generator excitation. Three links, respectively is the optimal feedback coefficient calculation, variable parameter identification and optimal feedback coefficient calculation.
For generator, adaptive optimal excitation scheme, mainly according to by least-squares algorithm with variable forgetting factor structure of multivariate realtime identification to complete, the system operation condition changes when the system state equation of the coefficient matrix of the values of the elements in A and B changes, and then through the optimal feedback coefficient calculation, and finally completed the adaptive optimal excitation control of the machine.
In the use of linear optimal control theory of feedback coefficient is calculated and the calculating process, the equation of state value of the coefficient matrix elements is to change with the change of system, which shows that the nonlinear characteristics of power system, in essence, more belong to nonlinear control.
The new system can be running status of electric power system automatic tracking, real-time identification of changing system parameters, so as to guarantee the power system has been in the optimum working condition, in order to improve the dynamic quality control system, ensure the reliability and safety in the process of power system operation.
Using The Neural Network Inverse System Method Of Nonlinear Excitation Control
In power system using the neural network inverse system of inverse system method can be linearized ability and nonlinear function approximation ability to learn effectively, thus constructs the physical can be realized through the neural network inverse system, in order to complete a wide range of the linearization of the controlled system, in the process of pseudo linear hybrid system does not need to be the existence of the system parameters, the control problem of nonlinear system control problem is converted into a linear system [5] .
When power system in a large disturbance, the neural network inverse system method of controller is very short transient time, relative will be smaller overshoot volume at the same time, thus for transient corresponding quality has very big improvement, for the normal operation of power system reliability, provide a solid guarantee, at the same time also has the very good robust performance. In addition, the neural network inverse system method in the process of work, don't need to know the original system of the mathematical model and parameter, at the same time also do not need to be to measure the quantity of state of control system, as long as know the reversible by control system and the input/output differential equation of order, structure is very simple, is easy to implement in engineering.
Grey Prediction Control Algorithm Of The Optimal Excitation Control
Predictive control is a kind of computer algorithm, the algorithm of the main working principle is through the multi-step prediction to reflect the future trends of information, so in the case of a more complicated uncertainty has higher execution. In predictive control, grey prediction control is one of the branches, in the process of work need to build a grey differential equation, able to complete a comprehensive analysis of the system. In the process of using this algorithm, the motor speed deviation, deviation of power and voltage deviation value sequence modeling, after calculation and analysis it is concluded that the amount of each state prediction, thus effectively accomplish the optimal control [6] . Grey prediction control is the feature of grey modeling and advanced control, the role of both of the exact linearization and linear optimal control and afterwards control complement each other. This control method has higher accuracy and faster response speed, regardless of size, can make the operation of the power system stability, improve the reliability of power system.
CONONCLUSION
All in all, with the rapid development of science and technology, the application of computer technology in power system more deeply. In power system, the optimal control both in theory and in practical ways to the comparison of excellent performance, at the same time of ensuring stable operation of the power system to improve the work efficiency of the power system to provide a guarantee to the safe operation of power system.
